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20-6-19/42
Spectral Method of Determination of the Number and Position of Side
Chains in the Molecules of Benzene Homologues

ferent construction of the spectra renders possible the spectral
jdentification of the molecules of these substances. Table 2

gives the strip frequency of the pure-electronic transitions
within the investigated spectra. All the hydrocarbons investigated
have been produced as high-pure compounds at the above mentioned
purpose and their purity has been proved. There follows an ex-
perimental part with the usual data. There are 1 figure, 2 tables,
and 3 Slavic references.
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_Browde, V.L., Izreilovich, Yo.d., Liboooaa, aob., OGuonsi;aiie, LI
Pakhaoid, 0787, Prilhiovtke, A.F., awl Shuoonshiop, a.d.

0. Electron Spoctra of Avountic Hydrow.sbons wnd “helr ot RSSO
Dorivatives at 20%°K (0b olekfromnykh spoiciraih 2roatisheuiiih
u;levodorodov 1 ikh deyterirovamnyih proicvodnydh »

PERICDICAL ¢

ABSTRACT: Tho present paper is the first of' & sories on the ultravis
absorption spectra of deutoratod compounds and “ne chunge
rmolecular and crystsl stricture preducad by douterasicn.
the hyperfine structure and to observe tho su2ll isetepic
nmeasureitents were made at 20°K. The work reportad hors
extension of the application of tho deuvcrition niiticds
isosopic exchange of hydrogen with liguid doutoriaa U
a solution of KDy in liyuad NUj (Refs 4-10). Tne -
in Table 1 which shows that usiig such matheds 2ll wrons
in diphenyl, naphthalene, toluens, n-zylene, durcuo.
hexeiiothylbenzenoe may e replacel by deateriwi. Tho
followed the method described in Kef 10, which gives
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SOV, 5L-5m5-0r 2y
On Elochien Spoctra of Aromatic Hydrocarbons and +heir Deuterazed D.rivaiives

calcalation of the mumber of roplsced hydrogen atois » ir 2 r»
1:olecule. The last colwmn of Table 1 shows that the ruibur n
only a little from the totel muuber of hydrogen a%ons in ~ha
molocule in quostion. The following hydrocarbons vers dsoboratcd
benzene, tolusne, m-xylene, n-xyisne, mesitylene, durene, hox v
naphthalone, g?onanthrene, diphenyl. The censtunts, such as =10
boiling poiﬁ@i‘afn&ctive index, of the original and doutorassd
substences aro given in Table 2. Using polarized light the ao-hor:
odtained the slactron spectra of the erystals listed in Talls :

(boik ia deuterated and non-deuterated forms J»  WBESUISLSLTS Vs luua
a% 20%K and ths rasulis are shown in Figs 1-7. The spocelril ciangces
producod by doutoraiion are due, firstly to changes in tho sucrzy s
of iiolecules, umd secondly vo changes in tho crysial struccura.

{irsv produce speeiral shifts towerds the shore viavolengths by sono
100-200 ca~! and = dacrease of frequencies of %he :lolocular vibritiors
bty a factor of 1.04-1.15. Tho erystal structurs changes show up in
the polarizaiion ratios for the absorpiion baunds and in <hs = c¥
spruing botrsen strongly polarized tands. AL, Liberaan (I.siilivco of
0:aric Chemistry, acadeuy of Sciences of the U.S.5.X.) propursd RS R
tonzane and alkylbenzones. A.I. Shatenshteyn and Ye.A. Izrailevich
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50V/51-5-2~3/26
On Electron Spectra of Aromatic Hydrocarbons and their Deuterated Derivetives at 20°K

(Physi ¢ 0-Chemical Institute imeni Karpov) prepared deuterated
compounas. V.L. Broude, M.I, Onopriyenko, 0.S. Pakhomova and

A.F. Prikhot'ko (Institute of Physics, Academy of Science of the
Ukrainian $.,8,R.) obtained and interpreted the electron spectra.

The authors thank Yu. Antonchik for density measurements of the
deuterated hydrocarbons and P. Manochkina for help in dsuteration

of the hydrocarbons. There are 7 figures, 2 tables apd 16 references,
14 of which are Soviet, 1 American and 1 English.

ASSOCIATION: Institut fizikl AN UkrSSR: Fiziko-khimicheskiy institut im. Karpova
(Institute of Physics, Acadamy of Sciences of the Ukrainian S.8.R.;
Physico -Chemical Institute imeni Karpov)

SUBLITIED:  July 16, 1957

1. Hydrocarbons-d--Spectrographic analysis 2. Ultraviolet spectrum
card 3/3 .
--Applications

S R e S S P e A L S U T A S

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020015-3"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020015-3

BROUDE, V.L.; YEREMENKO, V.V.; MEDVEDEV, V.S.

Spectra of photoconductivity excitation and luninescence of
CdS crystals. Zhur.tekh.fiz. 28 no.10:12 O 's8. (MIRA 11:12)
(Cadmium sulfide crystals--Optical properties)
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24(6) 10Ys 3 7-28-10-7/40
AUTHORE ¢ _ bkroude, V. L., feremenko, V. V. Sheynkman, ¥. K.
TITLE: Investigation of *he fna~fral Distribution of hotocon-

ductivity of CdS Single-Crywals atv |7 and 20°%k {issledovaniye
spektral 'nogo r%spreuelculya fctoprovodimneti menckristailov
cds pri {7 i 20°K)

$

\
SWRTODTCAL:  Zhurnal tekhnicheskoy fizikiVol 28, Nr 10, np 9!52-21"}1?\1.1?258)

4BSTRACT: This is a presentation of tne results of an investigation ol the
gpectral distriputien of tne photgcurrent and of tne eigentime
of the photocarriem~ at 77 and 20°K, and of tre relation of
thece quantities to the coefficients of l1ght absorpticn for daf-
ferent wave lengths. Tue 1our functions, that of the spectral
aistribution or the phorocurrent ]Dh(7\9,that of the eigentime

1°(h.), and that of the ratio IFh(h,)/1°(7\) on the one hand,

and that of the light absorption coefficient W at the limit of
intrinsic absorption on the otner were compared carefully. It
appeared that no unique relution can be established betvween
these gquantities. Hence the dependence of the photosensitivity
Card 1/3 upon the absorption coefficient is obviously superimposed by a
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20V/37-28-106-7/ 40

Investization of the Spectral Distribution of the Photoconauctivity or CdSs

Single-C rysbals at 77 snd 20°K

Card 2/3

OVED FOR RELEASE:

dependence upon the wavelength of the absorned light. 1t re-
sults that the fine gtructure of the spectral distraibution of
the photosensitivity at low temperatures cannot pbe explainea

by & mechanism which is connected wi'h the velue of the ab-
sorption coefficient, with the int'luence of the crystul sur-
face and simjlar phenomena. Tne explenaiicn is apparently al-
forded by a parallel action of geveral mechanism effective
=1ther in the absorption of light or in tne crestion or annihi-
tation of photocarriers. Special notice is given to tne little
pronounced structure ol the spzeirzl aistrioution of 1 (7N at
(71K in a range where the spectral structure of t he photocurrent
is expressly evident. This may ofier svidence for the tect that
it is not possible toc explain the spectral siructure of photo-
conductivity by a simple surface recombination of the iree car-
riers. From the considerations aavanced in this paper it pro-
ceeds that it is necessary to introduce a relation between the
cuantities determining the photosensitivity of crystals and the
frequency of the exciting light. The experimental parzmeters
which are available at present are insufticient for giving =

08/22/2000 CIA-RDP86-00513R000307020015-3"
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Cov/n7-28-10-7/40
Trvesmimn®” ° the &pecgral Distribution of the Photoconductivity or CdS
S8ingle-Crwtals &t /7 2nd 20°K

unique answer to the guestion how such s relation should be
established. In this paper only a Tes possibilities can be men-
tioned. 4 careful confrontation of the spectral distribution of
the steady photocurreni witn the absorpntion spectra showed the
absence of any immediate connection vetween photoconductivaity
and the narrow absorption lines. V. Ye. lashkarev, Member,
fcademy of sciences, UkrZ:R, and A. F. Prikhot'ko, Correspond-
ing Member of the Academy o “ciences, UkrisR, showed constant
interest in this work. Y. I. Rashba discussed the work with the
autnors. There are 5 figures, 2 tebles, and 28 references, 6
o which are “oviet.

SUBHITTED: Decenber 16, 1957
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24(6)

AUTHORS? -,amm,‘v%_é Yeremenko, V.V., SO0V/57-23-10-26/40
Medvedev, V.S.

TITLE: Spectra of Photoconductivity Excitation and of Luminescence of

CdS Crystals (Spektry vozbuzhdeniya fotoprovodimosti i lyumines-
tsentsii kristallov CdS)

PERIODICAL: Zhurnal tekhnicheskoy fiziki,Vol 28,Nr 10, pp 2263-2265 (USSR)Aqu

ABSTRACT: In order to analyze the relation between the photoconductivity
and the luminescence of CdS crystals a joint investigation of
the spectra of photoconductivity excitation and of luminescence
at 209K was carried out. According to the experience gained the
crystal samples could be categorized as follows: 1) First group:
The diagrams obtained showed an approximative coincidence of the
maxima of the curves describing the spectral distribution of
photoconductivity and of the spectra of green luminescence.

2) Second group: The two spectra mentioned exhibit a pronounced
divergence. 3) Third group: This group is distinguished by an
intense orange luminescence. The information collected leads to
the following conclusions: 1) The photoconductivity of CdS crystals
and the green luminescence are closely related. The excitation

Card 1/3 spectra of some samples coincide. 2) A divergence beiween the
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épectfa of Photoconductivity Excitation and of S0V/57-25-10-26/40
Luminescence of CdS Crystals -

spectral distribution of photoconductivity and the curve de-
scribing the dependence of the intensity of green luminescence
upon. the wavelength of the exciting light (group 2) is, as a rule,
okserved, if a sharp decline of photosensitivity occurs towards
smaller wavelengths. 3) On the strength of the fact that the two
curves in question do not agree with each other, the conclusion

is drawn that the absorption1of CdS crystals is, at least in the .
range of 20 600 - 20 800 cm~ ", of a mixed nature (Ref 3). A similar
conclusion can also be drawn for the erystals of the first group.
These samples yielded curves with coinciding peaks of the ex-
citation and of the absorption. 4) Two kinds of excitation of the
orange luminescence were discovered. This apparently indicates
that two different kinds.of luminescence are in existence in this
range. Some crystals exhibit an orange luminescence accompnied

by a green luminescence, causing an absorption in the range ot

20 600 - 20 700 cm—', A more detailed analysis of the results

will be presented in another paper. There are 2 figures and 3
references, 3 of which are Soviet.
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Spectra of Photoconductivity Excitation and of SO0V/57-23-10-26/40
Luminescence of CdS Crystals

SUBMITTED: May 8, 1958
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AUTHORS: “Broude, V. L., Yeremenko, Ve Ve, 20-119-5-19/59
. Chikovani, N. N.

TITLE: The Structure of the Absorption and the
Photoelectric Conductivity Spectra of €4S Crystals

at 20°K (Struktura spektrov pogloshcheniya i
fotoprovodimosti kristallov cds pri 20°K)

PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 149, ¥r 5,
pp. 911-913 (USSR)

ABSTRACT: 1t was of interest to measure the coefficients of
absorption of light by CdS crystals within the short
wave range, s well as to estimate the changes of band
jintensities connected with the distortions of the lattice.
In oxrder to determine the nature of photoproduction &
comparison of the spectral distribution of the absorption
coefficient with the spectral distribution of a steady
photoelectric current was of importance. The investigation

was carried out at 20°K and used a metal cryostat with

card 1/5
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-The Structure of the Absorption and the 20-119-5-19/59
Photoelectric Conductivity Spectra of C43 Crystals

at 20°K

plane windows in which the sample was cooled by vapors

of boiling hydrogen. The photoconductivity was measured
in a glass monochromator with lengthened chamber (F = 1m)
produced by Messrs. Leitz. The absorption coefficient was
measured by photographic photometric measurement using a
nine-stage attenuator. The authors succeeded in carrying
out the measurement of the absorpiion curve up to a

frequency of 20860 cm"1 in the polarization of light along

the c-axis, and up to a frequency of 20680 en”™ in the
strong component of the spectrum. A diagram shows tie
curves of spectral distribution of the absorption
coefficient for polarized light parallel and vertical to

the optical axis of the Cd orystal at 20°K. Starting with
the frequency of 20625 em~! the light is almost completely
absorbed in a crystal of the thickness 15 - 20 0. The
absorption of the light within the range of frequencies

Card 2/5 above 20600 cm~ is sufficiently stable in various samples,
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The Structure of the Absorption and the , 20-119-5-19/59
Photoelectric Conductivity Spectra of CdS Crystals

at 20°K.

Card 3/5
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Within the range of long-wave narrow-band absorption

the absorption coefficient in band 10 changes a dozen
times. Within the range of strong absorption the authors
could not determine the curve ’X,(A,)/ as they did not
dispose of sufficiently thin crystals. They compared,
however, the obtained absorption curves with the spectra
of thin crystals existing in references and they could
conclude the following: In the polarization of light
along the optical axis of the crystal the first peak of
photoproduction corresponds to the increase of the
ebsorption coefficient in that range of the spectrum where
the absorption does not change from sample to sample. The
further increase of ‘¥ leads to a decrease of the photo-
electric current. Also the second pesak of the photoelectrioc
current is located on the rising branch of the absorption
curve. he first maximum of the photoslectric current is
located within the range of the lines 4 - 10, and the
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‘phe Structure of the Absorption and the 20-~119-5-19/59
Photoelectric Conductivity Spectra of €ds Crystals

at 20°K

second maximum within the range of band 13. there are no
changes whatever for the c-component on the curve of
photoconduotivity within the range of band 10. By proposal
of E.-I. Rashba the values of the steady photoelectrio
current at various wavelengths were compared with one
another’ the results of this comparison are mentioned in

e table. There is no clear coincideénoce between the steady
photoelectric current and the absorption coefficient of
light. This speaks in favor of the fact that the dependence
of photoconductivity on the absorption coefficient is
.complicated by the explicit dependence of the photoelectrie
current on the wave length of the absorbed light. Finally
the author.thanks A. F. Prikhot'ko and E. I. Reshba for
their active participation in the discussion of this work.
There are 2 figures, 1 table, and 4 references, 4 of which
are Soviet. ‘
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Photoelectric Conductivity Spectra of CdS Crystals

at 20°K
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Institut fiziki Akademii nauk USSR (Institute of °
Physics,AS Ukrainian SSR)

December 6, 1957, by A. N. Terenin, Member, Academy of
Sciences, USSR

December 4, 1957
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AUTHORG:
TITIE:

PERIODICAL:

TEXT:

impurity orig

270

RS e

S/058/62/000/005/046/119
" A0C1/A101

Broude, V, L., Yeremenko. V, V., Rashba, E, I,

Impurity absorption and luminescence in CdS single crystals
Referativnyy zhurnal, Fizika, no. 5, 1962, 33, -abstract 5V225
(V sb."Fotoelektr. i optich. yavleniya v poluprovodnikakh",
Kiyev. AN USSR, 1959, 43-52)

On the basis of studying absorption spectra of CdS crystals, the
in of absorption in the region of narrow lines (20,400 - 206,000

en-l) was shown; these lines are due to electron transitions in the CdS lattice
near its dislocations., Blue luminescence of CdS is caused by light emission

~from the same absorption centers_to which pertain absorption lines 20, 440;
20,525; 20,575 and ~s 20,600 cm'l. A hypothesis is put forth on the existence
of six types of defects.

[Abstracter's note: Complete translation]

Card 1/1
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S0V/120-59-1-28/50

AUTHORS:Babenko, V. P,, Broude, V. L., Medvedev, V. S., Prikhot'ko,
A, F, —

TITLE: Methods and Apparatus for ILow Temperature Optical and Spec-
* tral Studies (lletody i apparatura nizkotemperaturnykh opti-
cheskikh i spektral'nykh issledovaniy)

PERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 1, pp 115-120
. (USSR) '

ABSTRACT: Metallic cryostats for optical and spectral studies at
liquid hydrogen and liquid helium temperatures have been de-
veloped by the present authors and are briefly described in
"this paper. The cryostats are designed for work on the ab-
sorption and luminescence of crystals in free and stressed
state as well as for photoelectric low temverature studies,
Figs 2 and 3 show the hydrogen and helium cryostats respect-
ively. The cryostat shown in Fig 2 loses 1l-litre of hydrogen
in 18-20 hours. The cryostat shown in Fig 3 loses 1 litre of
hydrogen in 30 hours or 1 litre of helium in 5 hours, Various
attachments and specimen holders used in conjunction with
these cryostats are shown in Figs 4-7. One of the features of
the cryostats is their vacuum sealed windows of the type shown
in Fig 1. The present cryostats are modified forms of the

Card 1/20ryostats described by the present authors in Refs 6 2nd 7.

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020015-3"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020015-3

S0V/120-59-1-28/50
Methods and Apparatus for Low Temperature Optical and Spectral Studies.

There are 7 figures and 8 references. of which 4 are Soviet,
1 is French and the rest are English,

'ASSOCIATION: Institut fiziki AN USSR (Institute of Physics of the
Academy of Sciences of the USSR)

SUBMITTED: January 3, 1958
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24(2)

AUTHORS: ; Prikhot'ko, A. F., S0V/53-67-1-5/12
Rashba, E. I.

TITLE: . Some Problems of the Luminescence of Crystals (Nekotoryye

voprosy lyuminestsentsii kristallov)
PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 67, Nr 1, pp 99-117 (USSR)

ABSTRACT: The authors make a contribution to the research of non-

' equilibrium states of nonmetallic crystals by the publication
-of a carefullycompiled survey of the research results concern-
ing crystal luminescence, devoting special attention to the
exciton mechanism (Ya. I. Frenkel')(Ref 1). The latter was
found to be very suited for describing excited states of
crystals, in which there is no photoconductivity. Prohlems
1ike the excitation and exctinction of luminescence are not
dealt with because they and others have been discussed by
L. V. Levshin (Ref 6) in a survey. The entire experimental
material confirms that in the case of excitation within the
range of eigenabsorption the luminescence spectrum does not
depend on the wavelength of the exciting light. The article
first gives a short survey of the luminescence of pure

Card 1/3 crystals, i.e. of such without structural defects and
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Some Problems of the Luminescence of Crystals SOV/53-67-1-5/12

impurities. Table 1 gives data (v , A ) for benzene, naphthalene,
anthracene, naphthacene, hexamethyl benzene, hexaethyl benzene,
and y -iso-cyanine for the longest-wave intensive bands of
eigenabsorption (Refs 11=17). A more detailed account is given
of the luminescence phenomena on crystals containing im-
purities. Among others, the investigations carried out by
V. Ye. Lashkarev and Yu. M. Karkhanin (Refs 33,42) on semicon-
ductor crystals (Cug0) concerning excitation as a result of
energy transfer by electron-hole pairs are discussed, and
numerous data are given in a table concerning spectra of
impurity crystals. The data were obtained from publications by
A. F. Prikhot'ko, M. T, Shpak, E. V. Shpol'skiy, L. A. Klimova,
BE. A. Girdzhiyauskayte and A. V. Solov'yev.
The next chapter contains data on the luminescence of crystals
at low temperatures. Numerous crystals have particularly bright
luminescence at low temperatures, which was in most cases found
to be due to impurities. However, also so-called "pure"
crystals (V. A. Arkhangel'skaya, P. P. Feofilov, Ref 56)
occasionally show bright luminescence and have certain
characteristic features in their spectra. The first investiga-
Card 2/3 tions of molecule crystals at low temperatures were carried out

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020015-3"
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Some Problems of the Luminescence of Crystals S0V/53-67-1-5/12

by I. V. Obreimov, A. F. Prikhot'ko, and K. Shaballas (Ref 57)
(anthracene, 20° K); figure 2 shows this absorption- and
luminescence spectrum, which was recorded by A. F. Prikhot'ko
and I. Ya. Fugol' (Ref 65). Figure 1 in a similar manner

shows the absorption line spectrum and the "blue" luminescence
spectrum of one and the same CdS crystal at 20° K. A large
number of molecule- and semiconductor crystals has already been
investigated at low temperatures; the results obtained by these:.
investigations are discussed in short. Finally, the quasiequi-
1ibrium distribution in the excited state is discussed which
was investigated on the basis of the example of the optical

and photoelectric properties of €4S crystals by numerous
authors (Rashba, Broude, Yeremenko, N. N. Chikovani etc.)

There are 2 figures, 2 tables, and 75 references, 53 of which
are Soviet.

Card 3/3
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24. 3500 66449
AUTHORS: Broude, V. L., Medvedev, V. S. SOV/20-129-5-15/70
TITLE: On a New Possibility of Explaining the Dependence of the
luninescence Quantum Yield on the Excitation Wavelength

PERIODICAL:  Doklady Akademii nsuk SSSR, 1559, Vol 129, Nr 3, pp 533-935 (USR)

ABSTRACT: The authors investigated the spectra of the excitation of
solid anthracene solutions, the luminescence of which had been

excited within the absorption range of anthracene., Styrene,
which is transparent in the range of anthracene absorption,
was used as a solvent. Two- types of samples were produced. In
the first case, the spectrum of the excitation of the
luminescence of an anthracene solution was investigated in
1liquid styrene, after which the pumped-out gmpule with the
solution was put into a thermostat for polymerization. In the
second case, polymerization of pure styrene was carried out
under the same conditions, but anthracene was weighed-in into
the ready polystyrene, which was heated until it was
completely softened. The curves of the first diegram
practically show the dependence of the luminescence quantum
yield on the excitation wavelength. In this case the curves of
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the spectral distribution of the luminescence quantum yield

for anthracene (dissolved in liquid styrene) for the same
solution after polymerization and for the anthracene

solution in the ready polystyrene is concerned here. These
curves are indicative of the approximated constancy of the
quantum yield for the entire investigated range of the
spectrum, and a sharp decline is found only on the long

wave edge. Luminescence excitation spectra of the sclid
polymerized anthracene solution in styrene have a sharply
marked siructure, which corresponds to the oscillation of the
luminescence yield as a function of wave length excitation.

In this case there is an anticorrelation between the luminescenoe
quantum yield and the absorption coefficient within the ’
individual bands. The structure found here in the

luminescence guantum yield is connected neither with the non-
active absorption of an uncontrollable impurity nor with the
reabsorption of the luminescence 1light. The results obtained in
the present paper indicate the following: In common poly-
merization the anthracene molecules in some vay penetrate

into the polystyrene chain. This is confirmed by spijiél/
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experiments carrieg out by the authors, The character of the

inescence can be
usual hypothesis of
ace of the ¢

and the Surrounding medium, The authors thank I, P,
Dmitrenko for assisting in oarrying out the chemical part
of this investigation, and also A, F, Prikhot'ko ang v, M.
Buymistrov for taking part

paper,
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AUTHORS : Broude, V.L. and Onopriyenko, M.I.

TITLE: Absorption Spectraﬁbf Benzene Homologues.
: IV. Characteristics of the Spectra of Crystals

PERIODICAL: Optika i spektroskopiya, 1960, Vol.8, No.5, pp.629-634

TEXT: petailed investigations of the absorption spectra of
benzene homologues at low temperatures (Ref.1 to 4) yield
information on general properties on the spectra of crystals of
these compounds. The present paper is an analysis of the
experimental data on the exciton splitting of crystalline
absorption bands, the profile and width of absorption bands and
the sensitivity of crystalline spectra to small changes in the
crystal structure. Fig 1. shows the splitting and polarization of
absorption bands i the purely electronic transition region in the
spectra of benzeneﬁcrystals (1) and jits methyl derivativess high
temperature modification of toluene7%2); m-xylene (3);
mesitylenel(k)g durene (5); low-temperature modification of
hexamethylbenzene (6), The clearest exciton effects were observed
in the absorption spectra of crystals whose molecules have a
forbidden purely electronic transition in their free state. This
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Absorption Spectra of Benzene Homologues. IV. Characteristics of
the Spectra of Crystals

contradicts Davydov's theory, who predicted that the exciton
splitting of the transitions forbidden in a free molecule should

be considerably smaller than in the transitions allowed in a free
molecule., E.I.Rashba suggested that agreement between theory and
experiment could be improved by allowing for the effect of

an interaction between electron excitation and the lattice LP//
vibrations on the magnitude of the exciton splitting (Ref.7). The
strong polarization of the absorption bands (Fig.1l) does not, by
itself, indicate exciton origin. Polarization effects may be due
to mechanical deformation of the crystal. This is illustrated for
benzene crystals in Fig.2, which shows that deformation increases
separation of the 38351--38360 cm-1 doublet and weakens the short-
wavelength component. Symmetry of the free benzene molecule is
close to Dgp- In crystals the benzene symmetry is represented by
the Cj; point group. The difference between the interatomic
separations of the free and crystalline state amounts to 0.005 .\
which is equivalent to 0.4%; the difference in angles amounts to
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1%14 s or 0.8y, Non—coplanarity of the atoms ig due to their
displacement from the plaxn Y 0.0013 £
These sma1l change

i, e,
noticeable eff i i The authors discuss
also qualitative i rption bands of crystals
and conclude the i A.F.Prikhot 'ko and
E.I.Rashba for their advice, There are 3 figures, 1 table and
10 references: 9 Soviet and 1 English,

SUBMITTED September 15, 1959

Card 3/3



"APROVEDFOR ELAS: 08/22/2000 CIA-RDP86-00513R000307020015-3

Ll el
s/os%eo/OOB/OG/ 011/024
£201/8691

Broudol V.L. and Onopriyeuko, M.I.

rh.mm_smm"{ar Benzene Hamologues. V. The Spectra of
Toluene\Crystals at 20°K

Optika i spektroskopiys, 1860, Vol 8, Nr 6, pp 815-823 (USSR)

The absorption spectrs of amorphous and orystalline toluene were

obtained at 20°K and imterpreted. - The physical constants of

99.6% pure toluens used by the authors weret melting point of

Z95.009C, boiling polnt of 110°0, 40 = 0.86694, n%) = 1.4970.

Toluene was propsred and purified in the laboratory of A.L. Liberman p
(Institute of Organic Cheaistry, Ac. Sc. USSR). The spectra of X
monocrystsls in polarized light were obtained by means of & spectrograph
1SP-22.¢° The samples were prepared and cooled in a spscial metal
cryostat (Ref 3). The results are shown in Figs 1-4 and their
interpretation is given in a table on pp 820-822. Comparison of

the toluene and bentene spectra showed that the aramatic CG-~-C bonds

in toluene are not all eguivalent. It was also found that the

broadening and the diffuse nature of the bands of the low-temperature
modification of toluene (Ref 2) are dus to imperfections of these
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The Absorption Spectra of Benzene Hamnologues. V. The Spectra of Toluene Crystals

at 20°K )

crystals and their nechanical deformation during cooling. There '
are & figures, 1 table and B references, 5 of which are Soviet and )(

3 Bnglish.
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! Luminesacence o} solid solutions of anthracene. Izv.AN SSSR.Ser.
fiz. 24 no.5§549-552 My '60. (MIRA 13:5)

1. Institut fiziki AN USSR.
(Anthracene--Optical properties)
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24. 7400 (/62,1394 1144) 5102/8202

AUTHORS: Broude, V. L. and Rashba, E. 1.
TITLE: Exciton ebsorption in mixed molecular crystals’

Pmi}iomcu: " Pizika tverdogo tela, v. 3, mo. T, 1961, 1941 - 1949

TEXT: The authors attempted to develop a simplified theory of the
excitonic 1light absorption.in molecular mized crystals. In previous
pepers the suthors had developed a theory of the impurity absorption of
light in molecular crystals for the case that the impurity absorption
band lies near +the regidn of exciton absorption -of the solvent crystal.
. They also studied experimentally the absorption spectra of orystalline
solutions of the deutero-substitutes of benzene. The results of these
studies are utilized in this paper. The authors consider a crystalline .
substitution solution. They assume molecules of different kinds to be
present in a fixed position in the lattice sites: i denotes the kind,
n counts the unit cells, and & the molecules therein, ¥ is the number of
“cells in. the crysial. The authors confine themselves to solutions of

molecules in which one or seversl ‘atoms ere substituted by isotopes; im
' Ccard 1/8
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. this case it can be assumed approximately that the integrals of resonant
interaction between the molecules Mnau m‘sare independent of the isotopic . -
composition;E:§c¢denoteé‘the excitézion-energy of the mblecules n%, Dmx ‘np

) . amy =
the change of the excitation energy of a px molecule on its incorporation
into the orystal coused by dnteraction with a mp molecule. With these
designations the excitation amplitudes L of the moleculos are determined

by minimizing the energy functional =

e

e

., B ,2 . : .
and by satisfying the normalization conditionzr’d']ana\ « 1. For a one- .
component system (1) passes into the corresbopzing—formula by A. S, Davydé%.
TP is then introduced as'the new'efcmtatlon agplitude;.agdl- N By
vwhich is an approximation substantigted Dy experimental facts. Thus,

‘Card 2/8
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E= Zf« [°¢+2Duf1]lﬂ«.| +E ac.ftM;,f«GJ, . (2)

is obitained where 1 is the relative concentration of tn& componeni’;s S
(Z £, = 1), with tHie normalization CO”ldltlonZ fn} ioL‘ = 1. Here -

, if all ne s:.tes contain molecules of

“ZN and Dy =) D
Boes —{3 my =
the klnd i, &8l others such of the kind j. The system of eguations

(!‘.T—-.E).a(-—'-EMl’f{a/#:o’ . .. (3)

nx, mn

B e‘=e‘+ED,,f,—=‘ [{f;)]

15 derived therefrom. (&, -E, ) e. -1 ! ‘F‘ollows from (3) and from the

or uhogonality condition, i. e., the excitation amolitude in molecules of
different kinds ig inversely proporticnal to ‘the distance of their ‘..ermS'

. Card 3/8
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‘from the absorption band (T num‘oere the eigenvectors of the system (3))
‘Thus, the order of (3) can be reduced to an order which is,equal to the:
nutiber ¢ of the molecules in a unit cell: f Mqi B -;..b g = Z_f /(B -€ );

this system is equal .to an analogous sys‘cem in the theory of pure crystals,
vut with the difference that the transitlon “enefgy is equal to E. :

is found for ‘che trans:.tion probabilit under the action of light (whose
. electrical vector is polarized along by using the square of the matrix
element of the component of the dipole moment of the transition along l,
as creferred to the un:\.t cell. The following relations are also given:
E = & +}_gi and r -Z_,_J_— (15). Function . R
. 7\? Cg j . . . :l" . .
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p(-f-)=[E;LT1_'+E[EfT} | e

(Eve ™ E—eP

can be used in the form of

— N )
) 1= s+ (E=22)’ -

. (E=Eamy’

e

if B Lo -'E(£1;- fz); (€ = (61- 52)/2) The theoretical results are then:
compared with the experimental ones under simpler assumptions. Using €
formulas (13) and (15), the authors found the results shown in Tables

1 and 2 (which are compared with those of Ref. 6) assuming that the
conceniration of the i-th componeni tends to zero and the frequency of the’
bands corresponding to it goes <o Ei, and . that Dij is & linear funciion

' Card 5/8
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of the deuteron atoms in the j-molecules. Ref. 6: -C. K. Ingold et al.
J. Chem. Soc. (L.}, 971, 1936; C. K. Ingold e% al. J. Chem. Soc. (L.},
406, 1948, There are 2 figures, 2 tables,and. 6 references: 5 Soviet-bloc
and 1 non-Soviet-dloc. : woc

ASSOCIATION: Institut %iziki AN USSR (Institute of Physics of the AS
. ~ UkrSSR) g "‘.k" ((i‘ - : : ’ ‘-
~Institut poluprovodnikov AN USSR Kiyev ,(/Institute of
Semiconductors AS UkrSSR, Kiyev) pavdda —

SUBMITTED: . January 4, 1960
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;5_Lfv° 99
AUTHORS: - Broude, V.l., and Chykovani, N.M.
- TITLE: Spectral distribution of photoconductivity in CdS

single crystals at 300, 77 and 20°K
PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, Ve 6, no. 6, 1961,
750

TEXT: 1t is pointed out that the complete article will appear in
the Ukr. Fiz. 2h., V. T, N0+ 2y 1962, An interpretation is proposed

of the basic features of photoconductivity spectra of CcdS single

crystals, based on the assumption that the single crystals have mi-
i ideration. The in-

xed absorption in the spectra

teraction between light and the single crystals is accompanied Dby

the appearance of two different excitation-states; no quasi—equili-
brium distribution is established between these states during their
1ifetime. Both types of absorption are accompanied by the creation

of carriers. The relationship between the two absorption types dif-
fers with spectral wavelength; hence the efficiency of carrier crea-)(
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tion as a result of light absorption (of the two types), varies
greatly with temperature, LAbstractor's note; Complete translation].
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d benzene
Absorption spectra of crystals of ordinary and deuterate e
at ?20?1(. Op{'fi spektr. 10 1n0.5:634-639 | 161. (MIRA 14:8)
(Benzene crystals--Spectra
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Some problems of crystal luminiscence. Tr, from the Russian, Analele
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AUTHORS: Broude, V. L. and Medvedev, V. S.

TITLE: Dependence of the yield in "hlye" iuminescence of cadmium
sulfide crystals at 20°K on the excitation wavelength

PERIODECAL: Izvestiya Akademii nauk BSSR. Seriya fizicheakaya, v. 25,

no. 3, 1961, 430-433

TEXT: This paper was read at the 9th Conference on Luminescernce {Crystal
Phosphors) in Kiyev, June 20-.25, 1960. In the experimernts described,
iuminescence was excited by a diffraction monochromator with a dispersien
of 3 A/mm. Fig. 1 shows the spectral dependence of the yield in green
(Curve 1), red (Curve 2), and blue (Curve 3) luminescenze of ona of the
specimens. The authors conclude from the results that in ihe CdS crystals
investigated an increase in intensity of blue luminescenze dus %0 2 change
in wavelength of the exciting light is accompanied by a drop in intensity
of luminescence in the other spectrel renges. A particularly distinct
dependence of the intensity of blue luminescence on the absorption
coefficient of the CdS crystals was found; the authors utilized this
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circumstance to determine the abscrpticn curve in the shortwave range.
The absorption spectrum (shown in Fig. 2) of this crystal can be divided
into three parts. Very narrow absorption bands with a pelarizati
perpendicular to th? 2-axis of the crystul lie in the range between
20400 and 20560 cm™ . A li++le wider, intense absorption bards lie in
the range between 20560 and 20780 cm’*, and wide absorpiion taxnds in the
range of up to 23000 cm™!. 1In the second range, the polarizaiicns of
absorption bands ere differen®, in +he third range, the; e

distinet (Fig. 2). Detailed data are given in Takb! c
intensity of absorption bands due to mcchanical sir

]
23s5es
is also pointed out. In a discussion of these results,
absorption spectra with those of molecular crystals is menti
same time, it is stated that the CdS crystael takes an interme:
position between ion crystal and molecular crystal. There are
1 table, and 7 Soviet-bloc references.

ASSOCIATION: Institut fiziki Akademii nauk USSR (Institute of Physics
of the Academy of Sciences UkrSSR)
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s o | Kovdduunenr norio- 1
Lecend to Talble 1: M 7| dacroma manemeyma| L REN e, | Hompuoanis
21? No. of zpecimen, e

?2) maximum frequency

204004-20415 04102
204304-20450 04107
20 500 04107
205134-20525 10*+-10°
20 530 0+10®
0102
04102
103-+-2.10%
0-+-10°

20585420000 { | 4o 0l
20625 ~i0

20 885 ~108
20700 ~5-10%

~2.40%
~3.10¢
~108
~7-104
~1,5-108

in cm'1, (3) absorption
coeffigient in' the .

o =1
maximum. cm . (4)
polarization.

WIS

~10°
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Uz 8/020 61/139/005/007/021
Jy uyod W58 1305 olaa 140 B104,/B201
AUTHORS: Broude, V. L., Rashba, E. I., and Sheka, Ye. F.
m—
TITLE: Anomalous impurity absorption near exciton bands of

molecular crystals

uk $SSR. Doklady, V. 139, no. 5, 1961, 1085~

PERIODICAL? Akademiya na
1088

If, in a molecular crystal, the distance £ of an impurity level
@ exciton band is smaller than, or is of the same
the exciton band, an absorption of
4 will lead to the formetion

TEXT1t
from the edge of th
order of magnitude of the width M of
1ight within the range of the impurity ben
of quantum states, in which not only the impurity molecule, but elso the
adjoining molecule of the golvent will be excited. For €414, the

dimensions of the regions in which the excitation is concentrated, are
larger than the lattice constant. The structure of the exciton band
near its edge displays an influence upon the charecteristics of impurity

gbsorpticn. If, in this case, the impurity moiecule does not differ
from & molecule of the solvent except by & shift of energy levels,

card 1/4
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impurity absorption will diminish as 61/2 if an optical transition to
the edge of the exciton band with a given polarization of light is

forbidden, or will grow as 6'3/2 if such & transition is allowed. Thus,
the coefficients of these relations are sharply dependent upon§, and so
are the polarization relations; for ELM, € itself is a function of the
distance 2f between the levels of the molecule of the solvent and the
impurity molecules. Thus; the characteristics of impurity absorption
permit conclusions to be drawn regarding the structure of exciton bands.
Objects suited for these investigations are molecular crystals, in which
the molecules of the solvent do not differ from the impurity molecules
except by their isotopic composition. Solutions of ordinary naphthalene
(C1OH8) in octadesuteronaphthalene (C1OD8) and in tetradeuteronaphthalene

(AFC1OD4H4 and /LC1OD4H4) have been studied. These preparations were

supplied to the authors by Professor A. I. Shatenshteyn, and had been
prepared in his laboratory at the Institut fizicheskoy khimii im. L. A.
Karpove (Institute of Physical Chemistry imeni L. A. Karpov). The
naphthalene concentration amounted to some percents. The effects observed
are in agreement with those theoretically predicted by E. I. Rashba
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(optika i spektroskopiya, 2, 568 (1957); Dokl. na X soveshch. po
spektroskopii, L'vov, iyul! 1956., Fiz. sborn. L' vovsk gos. univ., v. 3,
1, 140, 1957). A close examination of the spectra revealed that whenever
an anomaly appeared in the intensity of the impurity bands, also the
interval between the impurity absorption bands varied at the same time.
1t is inferred that the A-component of the Davidov doublet corresponds
to a transition to the bottom of the A-band of the crystal. This allows
the conclusion to be drawn on the strength of a well-known selection rule

that the point E - 0 lies on the bottom of the A-band, and the effective
mass of the exciton in this range is positive. There are 2 figures, 2

tables, and 9 references: 8 Soviet and 1 non-Soviet. The reference to
English-language publications reads as follows: D. S. McClure, J. Chem.

Phys., 24, 1668 (1954).

ASSOCIATION: Institut fiziki Akademii nauk USSR (Institute of Physics,
Academy of Sciences UkrSSR)
Institut poluprovodnikov Akademii nauk USSR (Institute of
Semiconductors, Academy of Sciences UkTSSR)
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Mashkevich, V. Sey pPrikhot 'koy A. Feo

* AUTHORS : Broude, V. Tee s
. Prokopyuk, N. F. and soskin, M. Se

n systems with

g induced radiation i

Possibility of obtainin
electron vibrational levels

TITLE:

PERIODICAL: Fizika tverdogo tela, V. 4, nO- 10, 1962, 2976-2978 Y
A

TEXT: A possibility of obtaining negative temperatures and induced
radiation in 2 four-level gscheme of molecular gystems is discussed. The
(1), 8 vibrational jevel of

scheme (Figure) consists of the ground state
the electron ground state (2), the first excited electron level (3), and

the totality of all higher levels (4). 1-4 is a transition due to light-
" quantum absorption, 4-3 a radiationless transition, 7.2 the transition
used for obtaining the induced radiation and 2-1 again & radiationless
gransition. The lifetimes of % ansitions are

TEAJ1O-7 - 10-9sec, those of the radiationles

7 hes to ve small for obtaining the induced

no
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D amtas 1=
coherent induced radiation begins if ns-nzz, enzcvaV 'C'o——l-g where N,90g are

the mean numbers of molecules in state 2 or 3 per unit volume, V ig the
wave number of the 3-2 ¢ransition, 8y the nalfwidth, R the reflection
coefficient of the resonator pirror, 1 is the length of the sample, and

T, ig the lifetime of state 3 with respect to the 3.2 transition.
n3~:,4TKnN, where U is the lifeiime of state 3 with respect to all other

transitions to lower states, K is the mean absorption coefficient on the
the 1-4 transition, m,is the number of states 3 produced from
one 8 4, and N is the number of photons of the optical excitation
1-4 per unit of time and per unit of surface area. Numerical estimates

for the anthracene molecule are presented. For K=2 cm-1,7L =1,

T = 3-10-8390 and T = 10-7sec one obtains N = 4-1021cm-25ec-1 which can

be realized by means of an W4K-2000 (IFK-ZOOO) pulsed lamp. If besides
by KFe? M2 (ns, N will depend on Téfr, not on T alone. This makes it

possible to draw conclusions as to the most effective form of luminescence
gpectrum to obtainc induced radiation. A system of layers of dielectric
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allows of annihilating all

a chosen One, where R hag g
There is 1

a8ge references are: W. Kaiser

Brock et al, g, Chem. Phys,

glish-langu

+ Phys., Rev., 123, 765, 1961; E, ¢.

35, 759, 1961.
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sical OpT0C dnrveusystematic study was madirstcTs a2t various TEX
1961. An extensi tivity of Cd3 single CIY Yed. A figure shows
; £ photoconrductl . . investipated. & L4070 7t
pution ol PV lots of specimens were D otoourrent mexime, plot
peratures; bif, %he ohotocurrent naxime, ©
1 osition 0L b= XO . for
thé i pinst specilmen thickness égrm 3 fairly faived dato
ted agats erimental points LU ighed. The obtained caxd
tely). The €xPeL woccimens are distinguisacy cowauctivitv-élszr+bd-
hence 3 Y5O0 %} 25Mnarin‘ the spectral DPROTOCOsY
were analyzed o3

’ ~ Y O——
i ve. The excitetion spectrz (01 pnot A
tion and the absorption curvee \
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spectral distribution of photo= e« D299/“3C°

conguctivity and Luminescence) of verious single—crys
were coupsreds The comperison showed thet tre unigue ¢O
petween the spsorption coez rricient and the nognitude of
current,ves disturbed. The nost important results weTe
investigating the uemnerature devpendence of thne spect
duct1v1ty-d1 ctribution of various tTyDpeEs of crysta
pical Iez .ture was the replacement of the "anticor
tion peaks corresponding to pPOtOCOﬂGLCulV"ty iin
curves at room- and liquid-nitrogen uomne”auurcs,
curves (the absorption- and photocurrent peeks coinci
bvcro»en temperature. lhese results can bve explained Dy nssux
thet the Cd3 single crystals have mixed (2 dirferent TyPeS of ab—
sorption and thzt the ;nueréctﬂon petween the light exd the single
crystale is accompanied DY the formation of 2 dl*¢e“ent e\01ugu10
stabtes; 1O ou051—euu;1ﬁbr¢um sdistridution 1s established ! TiiE sen
+hese states. phe 2 types 01 gosorption aTre due 10 exc‘uon znd
terband transitions; 1in both cases carriers are crezted.
tion between the tvo types oF absorption giffers with whe 51

-

wovelength. The efficiency of carrier creation as a resus
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absorption of both types, changesg sharply with temperature, At Low
renperatures, the exciton brocesses ¢t carrier creztiun &re predo-
minant, whereas a4 roon temperature, the interbang electron-transi—
tions are nainly responsible for carrier creation. There are 4 Tie
gures and 7 references: 6 Soviet-bloc and 1 non-Soviet-bloc., The re~
ference to the English—language publication reads as folloyws: D.G.
Thomas, J.J. Hopfielaq, Phys. Rev., 116, 573, 1959,

ASS0CILTION: Instytut Tizyky AN URSR (Institute of Physics orf the
AS UkrRrSy), Kyyiv
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TITLE: Luminescence of Eaphthalene cryatals

SOURCE: Optika 1 spektroskopiya; sbornik statey v, 1' Lyuminestsentsiya,
Moscow, Izd-vo AN SSSR, 1963, 98-102

i . ) 1
TOPIC TAGS: luminescence, electronic tramsition, spontaneous emission

ABSTRACT: Temperature dependence of luminescence in naphthalene crystals was
studied, both in pure naphthalene samples and in 1.2% B-methylnaphthalene mixtures .
i~at 4,20 and 77K, Two types of luminescence bands are noticed: one stromgly ' :
temperature-dependent, the other only moderately so, The authors maintain that. |

i

| the weak temperature dependence can be compared to electronic transitions between -
. naphthalene impurity sublevels and the strong dependence with pure luminescence 7
| excitation zones, In addition, the spontaneous luminescence bands, associated i
with transitions from excitation zones into vibrationless levels of the ground o
state, are shown to be sharply polarized. Orig. art, has: 3 figures, R

Card 1/2
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1. Institut fiziki AN Ukr (Cysnine—Spectra)
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‘AUI'HGR: _Broude, V. L,; Sheka, Ye, F.; Shpak, M. T, %%

= . v \! :
- TITLE: Bxciton luminescence)of molecular crystals [Report: Eleventh Conference
- on Ltminescenc/\g/held in Minsk 1015 Sept. 1962] v

SOURCE: Izvestiya AN SSR, Serive fizicheskaye, V. 27, no. 5, 1963, 596-605

TOPIC TAGS: molecular crystals, naphthalene, excitons, energy bands,
luminescence

ABSTRACT: Observation, interpretation end indentification of exciton
" luminescansce o:iF molecular crystels is often difficult, Analysis of luminescence
" data for molecular crystals shows that in many cases the observed luminescence
is not due to excitons, but to impurities or defects. The specific case of low
' temperature luminescence of naphthalene crystals is examined and sttrivutions are
' made for the different luminescence bands. Exciton serles are identified,

The genersl energy structure of nsphthalene crystals can be explained in the
framework of a moleculer dimgram, but certain distinctive features of the
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naphthalene Yuminescence spectrum ar
character of its crystal structure,

of these features ray help elucidate
in this crystal and can be extended ¢
Orig, art. has: 6 figures and 1 table,

ASSOCIATION: Institut fiziki Akademii nauk USSR (Institute of Physics,
of Sciences, USSR) v ‘
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.., | AUTHORSs Broude, V. L.; Kochubey, S. M.

i~ PITLE; The exciton spectra of mixed crystals
P '_f."‘ . !
"' SOURCE: Fizika tverdogo tela, V. 6, no. 2, 1964, 354=360

.77:T0PIC TAGS: exciton, mixed erystal, molecular erystal, light absorption, absorp= ,;;l;;:g
- tion band, benzene, naphthalené ; ’

[}
-+ ABSTRACT: The authors have considered a previously proposed theory on exciton ] :
., ' gbsorption of light in mixed molecular crystals (V. L. Broude and E. I, fashba,® ;7 X
" FIT, 3, 1941, 1961) and have compared it with experimental data. The theory EE
maintains that the amplitudes of excitation of different kinds of molecules L
-~ occupying identical positions in the unit cell are equal. In the present compar=. -
; 1son they have used data on mixed benzene-naphthalene orystals and have found -.
- the theory to be perfectly satisfactory for determining the position of the
absorption band associated with impurity exciton zones and for determining the
. distribution of intensities within these zones. No deviations of thsoretical
" results from experimental data were obtained that were greater than expacted from

v C s IRt . .
o el v L
) . . 3
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. ' errors in measurement. “Ih conclusion, the authors express their thanks to E. I. . '
.- 'Rashba and Ye. F. Sheka for active participation in and discussion of the present
7 work." orig. art. hass 5 figures and 3 formulas. ' :
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TITLE: Spectral study of thermally stressed orystalline films
SOURCE: Ukrayins'ky*y fizy*chny*y churnal, Ve 9, no. 1, 195k, 3845

TOPIC TAGS: strain, thin £11ms, absorption specirum, naphthaleno, naphthalene
single crystal £ilm, anthracene, phenanthrene, whisker crystal

ABSTRACT: The absorption spoctra of thermally stressed naphthalene singlo crystal
£ilms adhering to a quariz support wers studied at 20%K. A pronounced ¢aangad in
these spectra for thin £41ms was correlated with a different mechanical

behavior of these films., It was shown that naphthaleno crystals with & thicknoss
of 1.5 V contracted by 49 along the b axis vs. their dimension at room temperas-
ture, those 0.5 p thick by 0.5, and those 0.2 M thick to an infinitoly small
oxtonte. A behavior similar to that of naphthalene crystals was established for
anthracene and phenanthrene crystals. The phenonona obsorvod ave expliined by

an exceptional rigidity of very thin single-crystal filnms, which assume The
properties of tiyhisker?? crystals. Orig. art. has: 5 figures.
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AUIHCR: Payborodin, Yu. V.; Broude, V. I.; Kruvchenko, V. Y.; Soskin, M. S,
e et AT

TITIE: On the peasibility of cbialning a series of poverful single (giant)

Pulses with a Ruby E,aser

\;
SQURCE: Uxrayins 'ky¥y ?zy#chny*y zhurnsl, v. 9, ne. 5, 1964, 570-573

TOPIC TACS: xuby ;asﬂ_gj%eadymim doped glass laser, laser, laser ncdulation,
Pulsed laser, glant pulse laser, lsser pilse revetiticn frequency, laser output,
laser mmping threshold, optical pumping

ABSTRACT: A methed was found whereby the output pulse of a ruby laser could be
broken up into a series of discrete poverful (glant) pulses with pulse repetition
reguency PRF at least as gread as 20}!!:/8. One of the disedvantages of ruby end
necdymim-doped-glass lasers is the low FRF; canplicated apparatus ic neceasary
1\ 0 achieve FRF's of even several cycles par secand. Pesk powers of these high FRF
devices do not execeed 1-310 kv, and the cutput Tulse is a nonpericiic "cozb-struc-
tured” series that is incenvenient to work with., During the course of theoretiesnl
and experimental laser mcdulation investigaticns, a schexe become apparent which
could yleld FRF's up to several ke/s for cnly ame fiash of the puaping lemp. A%
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7

the very mament follcring the first stimulated smission pulse, the impurities

are still in a relatively highly cxcited state; pumplng power mly slichtly above
threshold is nesded to produce 8 second stinmulated emission pilse, !

the pamplng lamp is of the order of o milliseccond, and in this :
inserted into the rescnent cavity to chop the pumping lignt at
10, snd 20 ke/e. The oscillogrmms of enclosures 0L through 02 ety

effect af chopplng 2f the punplng light. Filgure 1 of the Encloaurs =h

paping pulse, This snd all other fijures were obtailned by atienusti n. ins
intensity by a factor of 100 before detection with & Thotodetectnr, & ZU kc/s
trane fram an sudiocoscillator is likewise supplied belos each trace for celipra-
tion. PFigure 2, shovs the normal ruby emission vhen no chopper is used. Flgures
3, 4, and 5 shov the output when the chopper is run at PRF's of 5, 10, and 20 inf,
respectively. It can be seen that a FRF for glant pulses of 20 kc/s 15 by nc
means an upper limit. This method is not depsndent o any particnlsr property of
a three-level leser bscause 1t is a general characteristic of & laser meddwm e
remain excited to about threshold just after the Pirst emlssicn. This methad of
ccatroliing PRF's will be valuable in ihe study of the EKinetics =f Inser maissiocm
Crig. art. has: 5 figures.
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TITLE: Characteristics of the stimulated Raman scattering} in benzene

L
SOURCE: Ukrayins'ky*y Tizy*chny*y zhurnal, v, 9, no. 9, 1964, 1031-1032

TOPIC TAGS: stimulated Raman scattering, ruby laser, benzene light scattering,
laser

ABSTRACT: The authors achieved a stimulated combination scattering (Raman
scattering) in liquid benzene by placing the cell in front of a ruby laser between
two dielectric mirrors (reflection coefficient for the 6200 to 7500 & region 99. 5%),
The energy of the flashes of the laser pumped with two lamps of the IFP-type, was
about 3.5 kj. The light from the laser and from the benzene cell was dispersed
with a monochromator and the spectrum observed with a photomultiplier and an
oscillograph. Two spectra were registered, one from the ruby laser, the o'her
from the stimulated Raman scattering in benzene. Orig, art. has: 2 figures.
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TITLE: Radiation fluctuations of a8 pulsed laaar¢5/
SOURCE; Ukrayina'kyy fizyéﬁnyy zhurnal, v, %, no. 11, 1964,
1267~-1268 '

TOPIC TaCS; lasear, pulsed laserx,
eryszal, neodymium glass

ABSTRACTY: An
intensities of "
-- 8pecial labvor
radiatioen,

AS2N

laser radiation intensicy, ruby

for the measurement of lagey
The measurements consisted in photozrnphing the flashes

‘from both ends of the erystal, The intensities of "spikes"

were m g g g U7 ad (vith an 3c¢curacy of 5~-10%) and thelr ratiog
caleculated, The ratios of radiatipn intersities fron two resonator
ends for different Yspikeg" Within.the same flash differed by as nuch

as 20 to 40 percent, Other Tegularities, such as the dependence of
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scattering on intencity and the moment of "spike” radiation within
the flash were not observed, Noncorrelation of laser radiatien
intensity with ruby crystal and necdymium glass im the case of di-
clectric mirrors with a reflection coefficient close to 100 percent
vas approximately identical, Scattering decreases when pumping is
increased above the threshoid, Orig. art, has: 2 figures, [XH])
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! TITLE: Investigation of time characteristics' in the ‘generation of giant laser
i pulses

i
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~ SOUHCE: Pribory i tekhnika eksperimenta, no, 5, 1965, 207-210

~ . TOPIC TAGS: 1laser optics,

laser modulation, ruby laser,
: pulse, Q spoiled laser ’ ’

laser measurement, giant ;

R —— :
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, !

' ABSTRACT: An experiment for studying tie kinetics !
by using a Prism-shutter system ig described, I

. bime change in the quality of the optical cavity to the time sweep of the T

| generated pulse. The equipment consists of a beam-modulated laser (g -
- Tuby crystal), transmission system, measuring devices, and a circuit for oscillo-
. 8raph sweep trigger control, The optical cavity of the lager consists of a plana

of giant laser pulse generation |
Its main purposs wag to relate the
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dielectric mirror and two 90° prisms, one of which can rotate at the rate of 20,000
- rev/min, This rotary mirror increases-the efficiency of the angular rate of the |
- beam by a factor of two. The oscillographs can sweep a region of 10 nanosec to i
. 2 usec. . Typical threshold pumping versus "nonad justable" angle ¢ curves are {
. obtained and are related to the losses in the cavity v, or Y = £f(?). The
. maximam error in the operation of the pulse generation-oscillograph sweep tying-in
" circuit is found to be 10", The moment of the pulse generation is determined
. optically, and its relation to the angular position of the rotating mirror is
. measured to be on the order 2 nanosec, Orig. art, has: U figures. .. (o)

SSUB,QODE: EG/ SUBM DATE: :21Jul6h/ ORIG REF: 001/ - OTH REF;:.'OOB/A’Q’Z/}RESS(S-_

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020015-3"



15-3
"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R0003070200

GRS B B (1) e
|ACCESSTON TR ; AP5025088 . UR/0368/65/003/00370525/0229

621.375.9:535.89 T 2.
i_Kravchenko, v, I.; Soskin, M. g, 153
T e ‘..\.q\)\ |

N Yy y
‘TITLE: The operation of a ruby “laser with inclined mirrors T

AUTHOR: Broude, V. L.; Zaika, v, v,

!SOURCE: Zhurnal prikladnoy spektroskopii, v, 3, no. 3, 1965, 225-229

{TOPIC TAGS: ruby laser, resonator mirror, mirror alignment

24
ABSTRACT: The present work originated during a study of the ki

|lasers with rotating prisms, where a considerable change in bea
observed in comparison with t

field distribution on the nea

Dielectric-
307 at 6943 }
1 to 150 em. ]

' } ] rs were used with ref]

and an adjustment within 10". The reson

[Card 172

i A

020015-3"
APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000307020015-3
> 25

L g
ACCESSION NR: AP5025088 S T e e Cj;

The experimental results indicate that: 1) the intensity distribution maximum is
shifted in the direction of the remote edges of the mirror; 2) laser pulses from !
both ends of the resonator are displaced in the direction of mirror misalignment; :
3) the intensity distribution in the remote region is uniform; 4) a correspondence
exists between patterns for the near and remote regions for any inclination of mir-.
rors; 5) a variation in the orlentation of the longitudinal crystal axis within the |
resonator by an angle up to 30' does not significantly affect elther the structure

of the remote and near regions or the beam directionality; only a relatively small
jump in the rise of pumping energy due to reflection losses at the crystal ends was§
observed; and 6) the amplitude and regularity of laser spikes in the case of inclined
mirrors are greater than‘in the case of parallel mirrors, provided pumping above |
threshold is identical in each case. The foregoing would seem to indicate that I
generation in a misaligned plane resonator is, in a certain sense, more ordered and
its. mode structure during the entire pulse better preserved than in the case under
investigation. Orig. art. has: -3 figures. . [yl

i
i
}
i
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;TOPIC TAGS: luminescence spectrum, impurity center, 1mpuriﬁy'leve1,
iVlibration spectrum, deuterium compound

|ABSTRACT:  This is a continuation of earlier work
1963 and preceding papers) on impurity absorption in
stals. 1In the present investigation the authors stud

" ) lnescence from lmpurity levels lying near
- .-|the exelton bands. It 18 shown that in such states, the exeitation

- |in the molecular crystals is not localized entirely o
molecule, but encompasses also near-lying host molecu
-, |electron-vibrational lumlnescence spectrum containg 8
. bands corresponding to transitions to the vibrational

S —
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i’the impurity molecules and the host. It is shown that the ratio of
. the intensitles of these bands determines directly the square of the
amplitude of the exoltation of the impurity molecule in the initial
}state and in addition is closely related with the parameters of the
burely electronic absorption spectrum. The excitation amplitudes of - o
the impurity molecules are calculated approximately for clOHQ dissolved =
gin ClODB’B'CloHDW and a-ClOHuD » as well as for a~ClOH7D and '010H7D .,‘:j';‘ f-
- dissolved in cloDB' Orig: art. has: 1 flgure, 2 formulas and 1 table.| -
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TITLE: Emission on the R, ruby line in a dispersion resonator
SOURCE: AN SSSR. Doklady, v. 163, no. 6, 1965, 1342-1343

TOPIC TAGS: solid state laser, ruby léseg, laser emissidn, laser optics, -
dispersion resonator 2¢ 4y
. £’

ABSTRACT: The authors propose the use of dispersion systems placed in a resonator |

for emission on any luminescence band for tuning the working wavelength of a laser.;
A schematic diagram of a dispersion-type prism resonator for a laser is shown in |
Fig. 1 of the Enclosure. For every position of the rotating prism M, there is only.
one definite wavelength at which the light beam passing through the prism is per-
pendicular to the surface of the resonator mirror K. Thus the prism (or mirror) !
may be rotated to close the resonator for the wavelength of the desired lumines- I
cence band. The resonator studied in this paper consisted of a ruby’rod 12 cm lopg
and 0.8 cm in diameter. The mirrors were made of a dielectric material with a re- |

flection coefficient of A99% in the 800+v2000 mn region. The light was dispersed by,

" | Cord 2/4 ,
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passing it successively through three 58° glass prisms.

dex of refraction of 2.02. The angle a (Bee Fig.
mately 225°, and the total dispersion was about 0.25 mu p
emission threshold for this dispersion laser is shown as
aligmment in Fig. 2, The Point at ¢ = gt
emission threshold for a beam with A = 694.3 my normal to
is the R; emission ordinarily observed in ruby lasers.
emission threshold at 692.29 mp (the Ry ruby line).

_emission were taken, and the intensity distribution i
- measured for the points marked l-—5 4n Fig. 2.

mp doublet was observed at point 3, and peint
694-3 mu line (Ry). .Unstable conditions ar

It is suggested that this instability

fic case of near-lying energy levels.

Orig. art. has: 2
ASSOCIATION:

Institut fiziki Akademii nauk

The glass used had an in-

1) was approxi-
er minute of arc.
a function of mirror

on the a-axis gives the

the mirror surface.

The point at ¢ = 3' is the
Spectrograms of the laser
n the lone-range zone was

Fmission at points 1
and 2 consists of a single line with a wavelength of 692.9 my (R;), a 694,3-692.9

s 4 and § showed emission only on the |
e observed at certain mirror angles. In
gle line or on both lines simultaneously.
should be further investigated for the speci-
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figures.
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N s B ’f‘prism resonator
P - Ruby rodsm-2 dispersion prism;
K - end mirror of the resonator.
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Fig. 2. Emission threshold for
dispersion resonator
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g,épmom Broude, V. L.; Sheka, Ye. F, Z 7
;')RG: Institute of Physics, AN UkrSSR (Institut fiziki AN UkrSSR) 7
'Il;ITLE: Lumi::scence on an intense excitation | @/

SOURCE: Respublikanskiy seminar po kvantovoy elektronike. Kvantovaya elektronika
(Quantum electronics); trudy seminara. Kiev, Naukova dumka, 1966, 188-213

TOPIC TAGS: luminescence, luminescent crystal, luminescence center, laser theory

ABSTRACT: The kinetic equations used by V. S. Mashkevich ("Kinetic basis of laser
radiation, ' Naukova dumka publishers, Kiev, 1966) are employed, in the present
article, for deducing the laws of luminescence intensity and spectral distribution in a
system (a crystal) receiving high-power excitation. Under stationary conditions in a
homogeneous system, the radiation spectral distribution depends on these three
factors: (1) Addition of induced transitions, (2) Population of the final level that
takes part in a transition, (3) Geometric structure of the luminescent system. Mode
distribution of photons depending on the number of excited centers and the exciting-
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light intensity is analyzed. A simultaneous exciton and extrinsic luminescence, when
the induced radiation transitions are not the only cause of possible redistribution of
intensity in the luminescence spectrum, is examined. The above theory is used in
calculating exciton-luminescence of molecular crystals (anthracene). The effect of
pumping on spectral distribution is found by using an experimental exciton- A
luminescence spectrum of anthracene mieasured at 77K. Botlrexciton and extrinsic - ~{, -
luminescences of high-power excited anthracene crystals were experimentally
studied. Such crystals appear promising in the development of multifrequency lasers.
""The cryostat was developed by V. S. Medvedev at the Inatit f. Physics, -
UkrSSR. A student of the Kiev State University, N. S, "¥e .

the investigation ...." Orig. art. has: 13 figures, 72 formulas, and 2 tables.
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ORG: Institute of Physics AN UkrSSR (Institut fiziki AN UkrSSR)

TITLE: Laser ;(}t‘h _adjustal;le frequency

SOURCE: Respublikanskiy seminar kvantovoy elektronike. Kvantovaya elektronika
(Quantum electronics); trudy q@;_n_arg_.wldev, Haukova dumka, 1966, 123-136 ]

TOPIC TAGS: Raman scattering, ruby laser, sblid state laser, piezoelectric crystal,
~laser optics ' -

ABSTRACT: The authors consider two methods for changing the working frequency of a
solid state laser: 1. changing the spectral properties of the laser resonator, and
2. interactions between a powerful beam of induced emission and nonlinear media re-
sulting in multiphonon processes. A review of the literature shows that these two
methods may be used for producing additional working frequencies which differ from the|
fundamental frequency for a given active solid during free emission. A new laser sys-
tem is proposed for emission in various spectral positions with provision for adjust- |— [
ment from one working frequency to another and some of the problems involved in pro- | '
ducing such a system are discussed. A block diagram of the proposed multifrequency
laser is shown in the figure. The system is based on a ruby, /a KDP crystal and a li-;

3 ."Cnrd 1/2
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+Optical system for a laser with adjustable
frequency: 1,7-9--mirrorsj 2--nonlinear
elements; 3--element for producing induced’
Raman scattering; u--dispersion prism;

5--active solid; 6--rotating prism

.

| quid benzene specimen for etimihted Raman scattering.. Since emission of Stokes and
anti-Stokes - i components- v -7 at 992 em 1 and ‘their harmonics_is possiblesin ben-
zene, there are 8 or:9 diffrent;frequenciswith an interval of 992 cm 1 in the region of
‘the second harmonic for ruby.on' which:laser action may be attainediw.The basic pro-
blems which must beisblved’ to:produce siich a-laser are-briefly discussed: Orig. art.
“has: 8 figures. -. .. ’ - , ‘ : v . . . 714]
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» b
ORG: Institute of Fhysics, Academy of Sciences Ukrainisn SSR (Institut fiziki Aka-ﬁL'
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TITIE: Collective effects in v¥ibron spectra of molecular crystals

SOURCE: Zhurnal eksperimentél'noy 1 teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. 3, no. 11, 1966, 429-434 . -

TOPIC TAGS: 'light absorption, abscrption spectrum, electron tiansition, naphthalene,
paraffin wax, deuterium, vibration spectrum, particle interaction, exciton R

ABSTRACT: To check on a hypothesis recently advanced by one of the authors (Rashba,
ZhETF v. 50, 116k, 1966) that two-particle absorption plays an important role in the

interpretatign of electron-vibrational (vibron) transitiong in the absorption spectra

of molecular’crystals, the authors measured the absorption spectra of pure and

deuterated naphthalene and paraffin in the reglon of the first vibron transition
and confirmed the presence of a two-particle band in the spectrum which is shifted
to the long-wave side relative to the maximum of the state density of the pure-
electronic exciton band. The experiments also disclosed the presence of two addi- .
tional vibron bands corresponding to vibrational excitation at the impurity molecule | S
and in its vicinity, These agree well with Rashba's hypothesis and confirm the
strong influence of collective effects (decay processes) on the vibron spectrum and

'Curd 1/2 -
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>
the presence in this spectrum of two branches corresponding to single- and two-
' particle absorption. The latter is estimated to reach 50% of the total vibron
transition. It is proposed that the two-particle absorption can Play an importent
role in the interpretation of the known structure background of the absorption of
molecular crystals and the determination, from this interpretation, of many new
parameters of execiton bands, Orig. art. has: 2 figures,

BUB CODE: 20/  SUBM DATE: 30Mar66/  ORIG REF: 010/  OTH REF: 001
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ORG: Institute of Physics, AN URSR, Kiev - (Instytut fizyky AN URSR)

TITLE: Stimulated Reman scattering of light by genzene(\in the dispersion resonator
of -a ruby laser

| BOURCE: Ukrayins'kyy fizychnyy zhurnal, v. 11, no. 5, 1966, 569-570
TOPIC TAGS: Ra.maﬁ scattering, ruby leser, laser emission

ABSTRACT: An investigation wes made of stimulated Ramen sé)e.ttering {(SRS) by benzene
in the dispersion resonator (see Fig. 1) of a ruby laser.}”In a resonator with two
.heavy flint glass prisms, the angular separation of the ruby emission and the Ramen
‘scattering at a frequency of 992 cm~! reached 2°. The transmittivity of the mirrors
was approximately 5%. A container 15 cm long with glass windows was filled with
pure benzene. Q-switching was achieved by using 10-mm-thick KS-18 glass in the
resonator. The ruby radiation consisted of a series of separate pulses, each vith an
average power close to 10 kwatt/cm? and a length of 500 nsec¢, with pump level 30%
above threshold. Intensive stimulated Raman scat*~ring was observed in the dispersim ?
resonator during ruby generation exceeding the threshold by 10—20%. It should be '
noted that SRS was observed when mirror 3 was unaligned snd even when it was absent.
Changes in the far zone of SRS and the ruby emission behind mirror 2 when the benzene-

L
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lF:i.g. 1. Diagram of dispersion resonator

1, 2, 3 - Mirrors; a - K5-18 glass; b - ruby;
Cys Cp = prisms; d - benzene-filled vessel.

"filled vessel was turned up to 4° (in either the horizontal or vertical plane) P
showed that the direction' of SRS generation does not depend on . the orientation of thel _ |
vessel and its windows and is always perpendicular to mirror 2. When the ruby gener-
ation threshold was exceeded by 30% the efficiency of the transformation of ruby

emission into SRS approached 10%. Orig. art. has: 1 figure. [oA] — ¢
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.iORG: Institute of Physics, Acadeﬁy of Sciences of the Ukrainian SSR, Kiev
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f!TITLE: A new approach to the vibronic spectra of molecular crystals

.| SOURCE: Physica status solidi, v. 19, no. 1, 1967, 395-406
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TOPIC TAGS: crystal absorption/ exciton, naphqglene, molecular crystal Codomtr
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{ | ABSTRACT:

L | Crystal absorption spectra are considered in the light of a recently developed
theory which assumes the presence of interactions between the vibrational,
electronic, and vibrational-electronic (vibronic) excitations, in particular

a decay of vibronic intramolecular excitations into pure electronic and
intramolecular-vibrational excitations of separate molecules [E. I. Rashba,

Zh. E. T. F., v. 50, 1966, 1064—1080, transl. Soviet Physics JETP, v. 23,
708—718].. These interactions affect the distribution of one-~particle
excitations (concurrent propagation of an exciton and a pomor) and two-particle —
excitations (independent propagation of the exciton and photon). These
collective processes are illustrated by means of simplified models. Their
influence on absorption spectra is investigated, the most important effect —
being regarded as a reduction of the vitrational frequency of the molecule

[Card _1/2
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accompanying its electronic excitation. Interpretation of available
data on molecular absorption bands of both pure and isotope (deuterium)-
doped naphdhlene crystals is then presented in considerable detail. These
data are in good agreement with the theory. The authors thank Dr. M. S.
~ Saskin for providing and discussing these data.’ Orig. art. has: 2 formulas and

5 figures. (]
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TITLE: Remark on the Article by A. P. Filin "On the Stadility of

Prestressed Construction Elements" (Izvestiya AN USSR, OTN,

Nr 12, 1957)

PERIOLDICAL: 1Izvestiya Akademii nauk SSSR. Otdeleniye tekhnicheskikh nauk. ke-
khanika i mashinostroyeniye, 1959, Nr 4, p 200 (UssR)

ABSTRACT: An error in the paper by Filin is pointed out. It is shown that,
under the conditions assumed there, the critical P-value ceannot
depend on P . Equation (2.4) neglects the term considering the

work of the initial force in the concrete at the bulging of
the bar. By correcting this error, the term with Po disappears.
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